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(54) SEAUNG DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sealing device 
capable of properly sealing a gas of high permeability for 
a long period. 

SOLUTION: This sealing device comprises a rubber 
elastic member 2 closely abutted on a groove bottom; 
face 0 and an abutting face A, a resin member 3 
mounted at a side of an atmospheric air side area O of 
the rubber elastic member 2 and having an inclined face 
3c to be pressed to the rubber elastic member 2, and a 
rubber elastic member 4 mounted at a side of the 
atmospheric air side area O of the resin member 3 and 
pressed by the resin member 3 to be abutted on a side 
wall face B and the abutting face A. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the sealing device which is arranged in the circular sulcus formed in one field of two 
opposed faces which form an annular clearance, and closes the gas leakage of this annular 
clearance The 1 st rubber-like elasticity member close to the groove bottom section of said 
circular sulcus, and the field of another side, it prepares in the anti-seal side of said 1st rubber- 
like elasticity member — having — this — with the resin member which has the inclined plane 
pressed by the 1 st rubber-like elasticity member The sealing device characterized by having the 
2nd rubber-like elasticity member which is prepared in the anti-seal side of said resin member, is 
pressed by this resin member, and is close to the side-attachment-wall side by the side of anti- 
seal of said circular sulcus, and the field of said another side. ^ 
[Claim 2] Said 2nd rubber-like elasticity member is a sealing device according to claim 1 
characterized by having the direction section of a path which is pressed by said resin member 
and is close to said side-attachment-wall side while extending toward said groove bottom 
section from the cylindrical section close to the field of said another side, and the edge by the 
side of anti-seal of said cylindrical section. 

[Claim 3] Said resin member is a sealing device according to claim 1 or 2 characterized by having 
the close section close to said side-attachment-wall side and the field of said another side, 
respectively. 

[Claim 4] Said 1st rubber-like elasticity member is a sealing device according to claim 1. 2, or 3 
characterized by being arranged in the inclined plane established in said groove bottom section. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sealing device whose seal of gas is enabled. 
[0002] 

[Description of the Prior Art] As this kind of a sealing device, although applied, for example to 
the car air-conditioner system, the cooling medium of a chlorofluocarbon system is 
conventionally used here. as. a cooling medium used for a compressor etc. in a car air-conditioner 
system. 

[0003] However, CFC (chlorofluorocarbon) leading to ozone layer depletion already serves as a 
disable, and it is planned that HCFC (hydrochlorofluorocarbon, R22 grade) by which the current 
alternative is carried out also serves as a whole surface disable. 

[0004] And the cooling medium of these chlorofluocarbon system is shifting to HFC (hydro 
fluorocarbon, R134 grade). 

[0005] However, HFC is C02 as a dechlorofluocarbon-ized cooling medium with destruction of 
an ozone layer and the effect of global warming becoming the factor of global warming is pointed 
out and small current although destruction of an ozone layer is not influenced. He is a strong 
candidate. 
[0006] 

[Problem(s) to be Solved by the Invention] However, C02 There is a problem that the same 
sealing device as usual is unusable in the equipment used as a cooling medium. 
[0007] This is C02. In case it compresses inside a device, it is C02 theoretically instead of the 
conventional cooling medium. Since it will be used, even if the thing same as a mechanical device 
is usable, sealing devices, such as the so-called conventional seal and packing, are C02. It is the 
problem which it is stabilized, and it cannot seal [ problem ] and cannot demonstrate the 
function of a device effectively. 

[0008] When asking for a positive seal, in order to make a clearance into zero, the seal 
components of a contact process are used and there is an O ring etc. as a representative of 
elegance conventionally. Since these are rubber single raw material articles, the seal that with 
which the existing rubber ingredient is simultaneously satisfied of all permeability-proof, the 
bloating tendency-proof, and blister-proof nature to a certain kind of gas does not have, 
therefore it can be satisfied with a seal components item of a seal is not materialized. 
[0009] Moreover, although there is what satisfies simultaneously all permeability-proof, the 
bloating tendency-proof, and blister-proof nature in the member which are not rubber (ingredient 
which has sufficient elasticity), such as resin, contact to the extent that enough seals are 
secured is not acquired (a clearance will be generated slightly). In such a case, the clearance 
ullage to produce is larger than the amount of gas transparency of an O ring in general. 
[0010] The place which it was made in order that this invention might solve the technical 
problem of the above-mentioned conventional technique, and is made into the object is to offer 
the sealing device which enables seal of penetrable high gas good over a long period of time. 
[0011] 

[Means for Solving the Problem] If it is in this invention in order to attain the above-mentioned 
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object In the sealing device which is arranged in the circular sulcus formed in one field of two 
opposed faces which form an annular clearance, and closes the gas leakage of this annular 
clearance The 1st rubber-like elasticity member close to the groove bottom section of said 
circular sulcus, and the field of another side, it prepares in the anti^seal side of said 1st rubber- 
like elasticity member — having — this — with the resin member which has the inclined plane 
pressed by the 1 st rubber-like elasticity member It is characterized by having the 2nd rubber- 
like elasticity member which is prepared in the anti-seal side of said resin member, is pressed by 
this resin member, and is close to the side-attachment-wall side by the side of anti-seal of said 
circular sulcus, and the field of said another side. 

[0012] thus, the thing to constitute — said 1st rubber-like elasticity member — an annular 
clearance — steady — it can seal — this — to the gas which penetrates the 1 st rubber-like 
elasticity member, it can seal by said resin member, and it becomes still more possible to close 
the clearance leakage of this resin member by said 2nd rubber-like elasticity member, the time 
of application of pressure — this — the 2nd rubber-like elasticity member — this — since it is 
close to said side-attachment-wall side and the field of said another side through this resin 
member with the 1st rubber-like elasticity member, sealing ability can be raised. 
[0013] Moreover, it is also suitable for it to have the direction section of a path which is pressed 
by said resin member and is close to said side-attachment-wall side while said 2nd rubber-like 
elasticity member extends toward said groove bottom section from the cylindrical section close 
to the field of said another side, and the edge by the side of anti-seal of said cylindrical section. 
[0014] Thus, since the 2nd rubber-like elasticity member can take the configuration which is 
small in the cross section and enlarges distance of a transparency path to the transparency path 
which gas penetrates by constituting, the amount of transparency of gas can be stopped. 
[0015] Moreover, it is also suitable for said resin member to have the close section close to said 
side-attachment-wall side and the field of said another side, respectively. 
[0016] Thus, by constituting, it becomes possible to suppress the clearance leakage from said 
resin member as much as possible. 

[0017] Moreover, it is also suitable for said 1st rubber-like elasticity member to be arranged in 
the inclined plane established in said groove bottom section. 

[0018] Thus, by constituting, the thickness of said resin member can be held and this resin 
member and said 2nd rubber-like elasticity member can be pressed in the direction of said side- 
attachment-wall side and the field of said another side. 
[0019] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of suitable 
implementation of this invention is explained in detail in instantiation below, however, the 
dimension of the component part indicated by the gestalt of this operation, construction 
material, and a configuration — the relative configuration of them etc. is not the thing of the 
meaning which should be suitably changed according to the configuration and the various 
conditions of equipment that invention is applied, and limits the range of this invention to the 
gestalt of the following operations. 

[0020] Drawin g 1 and the sealing device 1 applied to the gestalt of operation of this invention 
using 2 are explained. Here, the annular clearance formed of two opposed faces performs relative 
displacement, for example, may not be formed with a revolving shaft, a reciprocation shaft, and 
housing, does not perform relative displacement, and may be formed between housing. The 
gestalt of this operation explains the case where a sealing device 1 is formed between housing. 
[0021] Drawin g 1 is drawing explaining the sealing device which applied this invention, drawin g 1 
(a) is the outline sectional view of the sealing device 1 with which the annular clearance of the 
hermetic container top housing UH and the bottom housing LH is equipped, and drawin g 1 (b) is 
in the condition of confining the gas (for example, C02) which is easy to penetrate a film 
ingredient, and demonstrating the seal function. 

[0022] Namely, the sealing device 1 concerning the gestalt of this operation By being inserted in 
the slot LH 1 as a circular sulcus formed in the bottom housing LH as one field, and being close 
to the close side A of the top housing UH as a field of another side, and the groove bottom side 
C of the slot LH 1 of the bottom housing LH C02 enclosed with the seal side field M to the 
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atmospheric-air side field O which is an anti-seal side The seal is carried out. 
[0023] A sealing device 1 is C02. It receives, and it is good, there is little swelling and gas-proof 
permeability consists of the rubber-like elasticity members 2 and 4 and the resin members 3 as 
1st [ which does not carry out a blister ], and 2nd rubber-like elasticity members. However, in 
the rubber-like elasticity member 2, it is difficult to fill all these elements, there is little swelling, 
and priority is given to not carrying out a blister. 

[0024] Here, it is suitable if a nylon system ingredient is selected to IIR, HNBR or FKM, and the 
resin member 3 at the rubber-like elasticity member 2 at VMQ and the rubber-like elasticity 
member 4. 

[0025] Moreover, the sealing device 1 is equipped with the rubber-like elasticity member 2, the 
resin member 3, and the rubber-like elasticity member 4 sequentially from the seal side field M 
side. 

[0026] The rubber-like elasticity member 2 is desirable in it being an O ring, and close to the 
close side A and the groove bottom side C, Moderate crushing is given to the rubber-like 
elasticity member 2 in the inclusion initial state. 

[0027] The resin member 3 was formed in the atmospheric-air side field O side of the rubber- 
like elasticity member 2, and is equipped with inclined plane 3c. If inclined plane 3c is pressed by 
the rubber-like elasticity member 2, it will generate component of a force in the direction of the 
close side A and the side-attachment-wall side B by the side of the atmospheric-air side field O 
of a slot LH 1 . 

[0028] direction section of path 4b which extends toward the groove bottom side C from the 
edge by the side of the atmospheric-air side field O of cylindrical section 4a which the rubber- 
like elasticity member 4 is formed in the atmospheric-air side field O side of the resin member 3. 
and is close to the close side A, and cylindrical section 4a — since — it is constituted. If the 
rubber-like elasticity member 4 is pressed by the resin member 3 in the direction of the close 
side A and the side-attachment-wall side B, cylindrical section 4a will be forced on the close 
side A, and direction section of path 4b will be forced on the side-attachment-wall side B. Even 
if it gives crushing, it is not necessary to give, and in the combination of the resin member 3 and 
the rubber-like elasticity member 4, it is supposed with the gestalt of this operation that it is 
equivalent to depth H of a slot LH 1 . 

[0029] And at the time of application of pressure, it will be in the condition which shows in 
drawing 1 (b). Namely, the rubber-like elasticity member 2 forced on the atmospheric-air side 
field O side by ** P from the seal side field M is hidden in the direction of an arrow head in 
drawing along with inclined plane 3c of the resin member 3. When the rubber-like elasticity 
member 2 is hidden along with inclined plane 3c, the resin member 3 is pushed up in the direction 
of the close side A and the side-attachment-wall side B. The rubber-like elasticity member 4 is 
forced on the close side A and the side-attachment-wall side B by pushing up the resin member 
3. 

[0030] Thus, the constituted sealing device 1 is used in the condition that it is shown in drawing 
2(a). 

[0031] With the gestalt of this operation, the inclined plane LH 2 is established in the groove 
bottom side C of the slot LH 1 where the rubber-like elasticity member 2 is arranged. In drawing, 
theta 1 is the include angle of inclined plane 3c to the direction of a path, and theta 2 expresses 
the include angle of the inclined plane LH 2 to shaft orientations. 

[0032] By being hidden with ** P from the seal side field M along with an inclined plane LH 2 and 
inclined plane 3c, the rubber-like elasticity member 2 moves the resin member 3 and the rubber- 
like elasticity member 4 to a position (the direction of an annular clearance by the side of the 
atmospheric-air side field O), makes close the resin member 3 and the rubber-like elasticity 
member 4, and is making the rubber-like elasticity member 4 close to the close side A and the 
side-attachment-wall side B. 

[0033] In order to move the resin member 3 and the rubber-like elasticity member 4 in the 
direction of an annular clearance, it is desirable to set up an inclined plane LH 2 and inclined 
plane 3c, and it may be theta1=30 degree and theta2=15 degree with the gestalt of this operation 
so that the sum of theta 1 and theta2 may become 45 degrees. 
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[0034] The rubber-like elasticity member 4 can be uniformly [ abbreviation ] close to the close 
side A and the side-attachment-wall side B by this, and good sealing ability can be obtained. 
Moreover, since the include angle of inclined plane 3c can be made small and the thickness of 
the resin member 3 can be secured by establishing an inclined plane LH 2 in a slot LH 1, it 
becomes possible to aim at improvement in permeability [ gas ]~proof. It is effective when the 
dimension of the shaft orientations of a slot LH 1 is small especially. 

[0035] The resin member 3 was close to the rubber-like elasticity member 4. and has forced the 
rubber-like elasticity member 4 in the direction of the close side A and the side-attachment-wall 
side B while it forces the close side A and the side-attachment-wall side B in the close sections 
3a and 3b. when pressed by the rubber-like elasticity member 2. 

[0036] The rubber-like elasticity member 4 is forced on the close side A and the side- 
attachment-wall side B when pressed by the resin member 3. 

[0037] In an initial state, since crushing is given, the rubber-like elasticity member 2 is regularly 
close to the close side A and the groove bottom side C as clearance zero, and seals an annular 
clearance. 

[0038] Gas transparency is produced when a pressure differential is in the both sides of the 
sealing device used as the film, and when a pressure differential is almost zero, since gas 
transparency can be disregarded, this is attained by the rubber-like elasticity member 2 that 
what is necessary is just to stop clearance leakage. 

[0039] However, when there is a pressure differential, gas may penetrate the rubber-like 
elasticity member 2, and the gestalt of this operation makes a self seal discover in the 
combination of the rubber-like elasticity member 2, the resin member 3. and the rubber-like 
elasticity member 4 according to the application-of-pressure condition from the seal side field M 
in such a case. 

[0040] That is, the gas which penetrated the rubber-like elasticity member 2 can intercept 
transparency by the resin member 3. And since there is elasticity in the resin member 3 slightly, 
it becomes possible by forcing the close side A and the side-attachment-wall side B in the close 
sections 3a and 3b to suppress clearance leakage as much as possible. The resin member 3 
might cause clearance leakage, and in that case, when the rubber-like elasticity member 4 is 
carrying out elastic contact to the close side A and the side-attachment-wall side B. it has still 
sealed the annular clearance certainly. 

[0041] In addition to it, the rubber-like elasticity member 4 is made into the configuration which 
stops the amount of gas transparency with the gestalt of this operation. 

[0042] Here, the amount of transparency of gas is [amount of transparency Q] =[transmission 
coefficient Kp] x[touch-area [ with gas ] S] x [pressure-differential P] x[time amount t] / 
[thickness h]. 

what is come out of and expressed — it is — therefore, "S — small — and h — large — " — 
the amount Q of transparency can be stopped by carrying out. 

[0043] This can stop the amount of gas transparency by making the configuration of the rubber- 
like elasticity member 4 into a configuration to which it is small and transparency distance (h) 
becomes large about the cross section (S) to the transparency path of gas, as shown in drawing 
2 (b). 

[0044] In addition, the rubber-like elasticity member 2, the resin member 3. and the rubber-like 

elasticity member 4 may be unified and formed, and may be combined and used. 

[0045] 

[Effect of the Invention] according to [ as explained above ] this invention — said 1st rubber- 
like elasticity member — an annular clearance — steady — it can seal — this — to the gas 
which penetrates the 1st rubber-like elasticity member, it can seal by said resin member, and it 
becomes still more possible to close the clearance leakage of this resin member by said 2nd 
rubber-like elasticity member, the time of application of pressure — this — the 2nd rubber-like 
elasticity member — this — since it is close to said side-attachment-wall side and the field of 
said another side through this resin member with the 1st rubber-like elasticity member, sealing 
ability can be raised. 

[0046] Moreover, since said 2nd rubber-like elasticity member can take the configuration which 
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is small in the cross section and enlarges distance of a transparency path to the transparency 
path which gas penetrates, it can stop the amount of transparency of gas. 

[0047] Moreover, since said resin member is equipped with the close section close to said side- 
attachment- wall side and the field of said another side, respectively, it becomes possible 
[ suppressing the clearance leakage from this resin member as much as possible ]. 
[0048] Moreover, by being arranged in the inclined plane established in said groove bottom 
section, said 1 st rubber-like elasticity member can hold the thickness of said resin member, and 
can press this resin member and said 2nd rubber-like elasticity member in the direction of said 
side-attachment-wall side and the field of said another side. 

[0049] Therefore, it becomes possible to offer the sealing device which enables seal of 
penetrable high gas good over a long period of time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] Drawing and this drawing (b) explaining the sealing device which drawing 1 (a) 
requires for the gestalt of operation are drawing explaining the condition of demonstrating the 
seal function. 

[Drawing 2] The outline sectional view of the sealing device which drawing 2 (a) requires for the 
gestalt of operation, and this drawing (b) are mimetic diagrams showing the condition that gas 
penetrates a rubber-like elasticity member. 
[Description of Notations] 

1 Sealing Device : . . . 

2 Four Rubber-like elasticity member 

3 Resin Member 

3a, 3b Close section 

3c, LH2 Inclined plane 

4a Cylindrical section 

4b The direction section of a path 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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